ABSTRACT The bronchial glands in the main bronchus and succeeding generations of the inferior lingular airway have been studied in 10 left lungs removed surgically for lung cancer Kollerstrom et all' investigated the ratio of sulphated to sialidated mucin (Su/Si ratio) in each generation from the trachea down the inferior lingular bronchus in lungs taken at necropsy from smokers and non-smokers to see if the proportion of sulphated mucin decreased as had previously been suggested.2 They found this to be so and that the Su/Si ratio was consistently higher in smokers. In the present study we repeated their investigation using 10 left lungs resected for lung cancer, because a full history could be obtained from the patients in the postoperative period and the tissue was much better preserved, in an attempt to see if their results for smokers were repeatable.
The acid mucins synthesised by the cells of the bronchial glands may have sulphate (Su) groups on their side chains or sialic acid (Si) groups. Kollerstrom et all' investigated the ratio of sulphated to sialidated mucin (Su/Si ratio) in each generation from the trachea down the inferior lingular bronchus in lungs taken at necropsy from smokers and non-smokers to see if the proportion of sulphated mucin decreased as had previously been suggested.2 They found this to be so and that the Su/Si ratio was consistently higher in smokers. In the present study we repeated their investigation using 10 left lungs resected for lung cancer, because a full history could be obtained from the patients in the postoperative period and the tissue was much better preserved, in an attempt to see if their results for smokers were repeatable.
Kollerstrom et al3 also examined the proportion of acid mucin in the glands and found less acid mucin in the glands in the proximal generations and less in the smokers than in the non-smokers. We also repeated this examination in our cases and have compared the results.
In addition we took the opportunity to study the proportion of mucous to serous cells in each generation from the main bronchus down to the sixth generation along the inferior lingular bronchus. This proportion has not previously been studied along an airway.
Methods
Ten whole left lungs removed for lung cancer were studied. Details of each patient's medical and occupational history were obtained routinely in the postoperative period (table 1) . On receipt, unfixed directly from the operating theatre, each lung was inflated with 10% formalin via the main bronchus until the pleura was fully distended. After fixation the bronchial resection margin was cut off for routine histology and then the main bronchus (generation 1), the upper lobe bronchus (generation 2), the lingular bronchus (generation 3), and the first three generations of the inferior lingular bronchus were dissected out unopened. From the main bronchus two longitudinal blocks of tissue about 10 mm long (including two or three cartilage rings) were taken from the cartilaginous part. Transverse rings were taken from the middle of each of the subsequent generations. In three cases-patients 5, 6, 8-the carcinoma involved the upper lobe bronchus so these G2 blocks were omitted from the study. The routine examination of the lung and the tumour was then continued. These bronchial blocks were taken, processed for histology, and cut to give five sets of serial sections, 500 ,m apart, for microscopic pointcounting of the bronchial glands in accordance with the rigorous procedure established by Lord et al. 4 For the present study one section (HID/AB) from each set was stained with high iron diamine at pH 1-6 for 18 hours (to stain sulphated mucin) and then with alcian blue at pH 2-6 for 30 minutes (to stain sialidated mucin). Another section (AB/H and E) from each set was stained for 30 minutes with alcian blue at pH 2-6 (to stain all the acid mucin) and then counterstained with haematoxylin and eosin (to stain the rest of the glands).
Using the microscopic point-counting technique described by Lord et al,' the following were recorded for each of the five levels through each block:
1 On the HID/AB stained slide, the points falling on the cells stained blue (sulphated mucin (Su)) and brown (sialidated mucin (Si)) were counted. These were expressed as the Su/Si ratio. 2 On the AB/H and E stained slide, the points falling on alcian blue stained gland and on gland not stained with alcian blue were counted. The points falling on alcian blue stained gland were expressed as a percentage of the total points falling on gland. 3 On the AB/H and E stained slide, the points falling on mucous cells and on serous cells were recorded. The points falling on mucous cells were expressed as a percentage of the total points falling on mucous and serous cells. As we had no cases with which to compare the percentages of mucous cells, we examined the same airway from a previously healthy non-smoking 43-year-old man from Derbyshire who died from an overdose of paracetamol and in whom the necropsy was carried out within four hours.
All the gland tissue on each section was point counted using a 0-5mm squared eyepiece graticule. The appropriate objective was used to count at least 100 points although only in the most distal generations in some cases was this minimum approached.
For each case the arithmetic mean of each set of five results from each block was taken as the reading for each generation, except for the main bronchus (GI) in which the mean of the 10 readings from the two longitudinal blocks was taken as the reading. The means of the readings for all cases are shown as the series mean at each generation.
Results
Kollerstrom et all 3 studied two groups of postmortem cases using bronchial generations along the inferior lingular pathway from GO to G5 whereas we studied one group of surgically resected lungs using bronchial generations GI to G6. For statistical comparisons only the GI to G5 data were used.
SULPHATED TO SIALIDATED (SU/SI) RATIO The Su/Si ratios obtained for each of our cases at each generation are shown in fig 1, indicates that the value for the G2 bronchus is missing. We show the ranges for this measure down a bronchial pathway for the first time. Again the sampling and counting have been rigorously performed on well-preserved tissue. The standard errors (ranging from 3 to 5%) are acceptble for biological material. It will, however, be difficult to establish the normal ranges in the UK because postmortems on non-smokers carried out quickly after death are rare. Nevertheless, it seems that the proportion of mucous and serous cells needed to produce the right mixture of secretions for the large proximal bronchi is much the same as for small bronchi. This is not to say that rates of synthesis or secretion of the mucous and serous cells are necessarily the same or, indeed, that these rates cannot vary independently. We therefore do not expect the proportions of mucous or serous cells to become a useful way of assessing inhaled pollutants. This measure is of more interest for studying why certain mixtures of mucous and serous cell secretions are found within the bronchi and how they are determined.
In conclusion, in our series of inferior lingular airways from lungs removed surgically for lung cancer we do not confirm the discriminatory value of the Su/Si ratio; we support the potential value of the total mucin percentage measurement; and we provide preliminary results for the further study of the mucous cells and serous cells in the bronchial glands. 
